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Abstract. — Plot-  and  point-sampling  were  compared  with  a  complete 
inventory  of  two  different  stands  of  northern  hardwoods.  Prisms  with 
basal-area  factors  of  5,  10,  20,  30,  and  40  and  a  V4-acre  plot  were 
used.  Only  the  5-factor  prism  gave  a  significantly  different  estimate. 
Therefore,  a  prism  factor  of  10  or  greater  is  suggested  for  use  in 
northern  hardwoods. 


Point  sampling  with  a  wedge  prism  is  an 
effective  means  of  estimating  basal  area  per 
acre  in  forest  stands.  The  theory  and  field  use 
of  the  prism  have  been  thoroughly  described 
and  many  trials  have  been  conducted  (Husch 
1955,  Grosenbaugh  and  Stover,  1957).  Prism 
cruising  is  applicable  to  most  forest  stands, 
but  the  efficiency  of  the  cruise  depends  on  the 
prism  factor  selected,  the  stand  conditions, 
and  the  average  size  of  the  trees  in  the  stand. 
The  accuracy  of  cruises  with  different  prism 
factors  can  be  compared  by  standard  statistical 
procedures. 

Because  of  the  lack  of  published  information 
on  prism  cruising  of  northern  hardwoods  in 
New  England,  I  conducted  a  study  on  the 
Bartlett  Experimental  Forest  in  the  White 
Mountain  National  Forest  of  New  Hampshire 
to  compare  the  estimation  of  basal  area  per 


acre  with  five  common  prism  factors  and  a 
circular  14 -acre  plot  with  a  100-percent  tally 
of  the  stand  being  sampled.  The  prism  factors 
tested  were  5,  10,  20,  30,  and  40.  These  cover 
the  range  of  the  factors  most  commonly  used 
for  cruising  forest  stands  in  the  East.  The  cir- 
cular plot  of  l^  acre  (58.9  feet  radius)  was 
selected  because  it  represents  the  area  on  which 
most  trees  would  be  sampled  with  the  10- 
f actor  prism.  Almost"  all  of  the  trees  sampled 
by  the  20-,  30-,  and  40-factor  prisms  would  be 
within  the  i/4-acre  circular  plot  and  only  the 
larger  trees  counted  by  the  5-  and  10-factor 
prisms  could  be  outside  the  circular  plot. 

The  two  kinds  of  northern  hardwood  stands 
studied  were:  young  sawtimber  (60-  to  80- 
year-old  even-aged  timber;  Compartments  1 
and  14),  and  sawtimber  (over  80-year-old 
uneven-aged  timber;  Compartments  21  and 


1 


3 

< 


o 


< 

CP 

Q 

CO. 


CO 


< 


CO  <N 
O 

o  "-I 


05 


CO  l> 

o  ^ 


<£>  to 


o 


CO 
O 


d 


in  05 
o  ^ 


(N  CO 

iri  (N 
^  o 


05     CO  ' 


05  q 
00    CO  d 

tH     rH  o 


o 


00 

05 


05 


d 
o 


CO     00     <N  «D 


CO 


00 


lO     00     to  CO 


> 

01 


O 


c 
u 

"5 

bX) 

cn 


27).  These  stands  provided  a  range  of  size 
classes  and  proportions  of  saplings  and  other 
undergrowth. 

A  base  lii&e;wa^-%elected  along  one  side  of 
each  compartment.  Then  cruise  lines  running 
north  and  south  were  laid  out  at  randomly 
selected  distances  2,  3,  or  4  chains  apart  along 
the  base  line.  Sampling  points  were  placed  at 
randomly  selected  intervals  of  2,  3,  or  4  chains 
along  each  cruise  line.  All  five  prisms  were 
used  at  each  point  and  a  I/4  -acre  plot  was  cen- 
tered on  it.  Points  were  taken  wherever  they 
occurred  on  the  ground,  except  when  they  were 
closer  than  58.9  feet  (radius  of  the  l^-acre 
circular  plot)  to  the  compartment  boundary; 
then  the  point  was  moved  back  so  all  of  the  i/4  - 
acre  plot  was  within  the  compartment.  Point 
edge  effect  bias  was  handled  as  suggested  by 
Grosenbaugh  (1958),  and  the  horizontal  dis- 
tance and  dbh  of  questionable  trees  were  mea- 
sured to  determine  whether  they  should  be 
counted. 

Estimates  of  basal  area  per  acre  made  with 
the  five  prisms  and  from  the  l^-acre  plot  were 
compared  with  each  other  and  with  the  actual 
basal  area  determined  from  the  100-percent 
tally.  Simultaneous  test  procedures  showed 
that  only  the  differences  between  the  tally  and 
the  estimates  made  with  the  5  factor  prism 
were  significant  (table  1). 

The  choice  of  prism  depends  upon  the  vari- 
ability of  the  stand  and  the  number  of  points 
that  can  be  sampled  economically.  Prisms  with 
lower  factors  produce  lower  standard  devia- 
tions (s),  but  they  require  counting  more  trees 
at  each  point  and  therefore  require  more  time. 

The  number  of  sample  points  per  acre  neces- 
sary to  achieve  a  confidence  interval  of  half- 
width  d  at  the  .95  confidence  level  is  approx- 
imated by 

n  =  4  s-/ d- 
where  s-  is  the  sample  variance. 
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